Using the technique of plasmapheresis, Kerr, Hurwitz and Whipple (1, 2) observed that dogs receiving food regenerate blood plasma protein more rapidly than fasting animals. Later Smith, Belt and Whipple (3) modified the experimental method by reinjecting the cell suspension simultaneously with the bleeding and reported a rapid regeneration within 15 minutes after the hemorrhage. This rate of recovery then decreased, 2 to 7 days being required for return to a normal value. The rapid replacement of serum protein immediately after plasmapheresis was interpreted as indicating a reserve store of this material.
10 to 30 gm. of new plasma protein each week. The ratio of dietary protein fed per week to the amount of plasma protein removed, over and above the basal output, was termed the potency ratio for that protein (5) . Values were reported varying from 2.6 for beef serum protein to 20.8 for kidney protein; the more potent a protein, the smaller the ratio proved to be. These investigations were carried out with what we believe to be numerous uncontroUed variables operating, and for this reason we have reinvestigated this problem.
The prime objective in the present study was to incorporate as part of the technique the use of artificial diets, the compositions of which were carefully controlled.
Examination of the previous work on this problem appears to justify the following comments: 1. The plasma protein level for each dietary period was not as constant as might be desired but varied from 3.18 to 4.69 per cent. In all probability, therefore, the intensity of the stimulus for serum protein regeneration during each of the dietary periods was subject to corresponding variation.
2. The basal diet (4, 5) , composed of natural foods, contained 7 per cent of the caloric intake in the form of protein. With such a ration, 4 to 6 weeks were found necessary in order to deplete the body of the reserve store of protein building material. Furthermore, 2 weeks were required to deplete the animals of the "carry overs" from previous dietary periods. In their most recent paper (6) several basal diets were employed which were superior to the earlier ration (4) in that they were less e.~ective in promoting serum protein regeneration.
3. The diets were composed of natural foods. Each dietary change constituted actually a change in the entire diet, for example, one animal tissue replacing another (5) . Subsequently, an attempt was made to deal with the dietary factor quantitatively by superimposing on the basal diet some natural food (6) which was considered the only variable introduced into the experimental r6gime. This, however, is not consistent with the view that proteins in a heterogeneous mixture can exert supplementary effects upon each other.
4. The amounts of protein (6.25 × per cent N) fed during each dietary period were extremely variable, ranging from 43 gm. of basal dietary protein to 578 gin. of pancreatic protein per week. In evaluating these dietary changes the potency ratio was assumed to be independent of the amount of protein in the diet. However, it has been shown that the coefficient of utilization of an essential dietary component, in this case the protein (7) (8) (9) , decreases when an excess of the substance is fed.
5. In the earlier papers (4, 5) the animals were fed ad libitura so that the daily food intake was not constant. Thus the dietary factor, as a stimulus for the regeneration of plasma protein, probably varied from day to day. The work to be reported was undertaken before the appearance of the most recent publication in this field (6) , in which the basal diets were fed at a constant level of caloric intake. 6 . In calculating the potency ratios of the substances tested, Whipple and associates seemed to disregard as of no significance that part of the protein intake which is used to satisfy nitrogen equilibrium. Urinary nitrogen data were obtained for each period, but they proved to be of limited value, serving only to indicate the character of the nitrogen balance. Although 3 to 7 days were observed to be essential for the dog to adapt itself to the altered protein intake, no allowance was made for this adjustment period; instead, the subsequent carry over values were included in the data of the previous experimental period. Such a procedure assumes that any lag in serum protein regeneration during the week when the test protein diet is fed, regardless of the nature of the protein, is completely compensated for by the carry over values.
7. In an investigation of this nature in which a limited number of animals may be employed, each animal should be its own control. In the previous work here under review, 24 dietary factors were studied on nine dogs (4) (5) (6) . In most cases, it appears that confirmatory evidence was not sought (see Table 6 in Reference 6). However, the potency ratio of one dietary factor is compared with another, although two different dogs may have been employed to arrive at these values, and the basal diets of these two animals may not have been the same.
In 1932, the Chinese investigators Liu, Chu, Wang and Chung (10) in a study of nutritional edema in man (two patients) demonstrated that adequate amounts of dietary protein are beneficial in alleviating the disease. "Nitrogen-free" diets reproduced the edema with concomitant decreases in the plasma protein concentration. Salt and water intake and physical activities were excluded as possible factors in the causation of edema by suitable control of these variables in the studies. The administration of animal proteins at a level of 1 gin. per kilo of body weight (7 per cent of the caloric intake) resulted in a prompt and marked nitrogen gain, plasma protein increase and disappearance of edema. The same results were achieved by feeding twice the above amount of vegetable proteins. A vegetable protein intake equivalent to that of the animal proteins proved to be inadequate.
The interpretation of their findings as indicating that animal proteins are twice as etficient as vegetable proteins in causing a regeneration of serum protein seems erroneous. In their experiments two factors were competing for required dietary protein, namely, the attainment of nitrogen equilibrium for the entire organism and the regeneration of serum protein. The fact that animal proteins are superior to vegetable protei.us for the daily metabolism of the normal organism (11) , indicates that during comparable feedings of these proteins a greater aliquot in the case of the animal proteins is available for the regeneration of serum protein. Indeed, these investigators (10) have also recorded a superior biological value for their animal protein diets in comparison with those containing vegetable proteins. Moreover, the entire investigation was still further complicated by the fact that the patients were suffering from generalized metabolic disturbances including a marked diarrhea. Thus, in the case of one patient 46.5 per cent of the dietary nitrogen was excreted in the feces; and in the other, 31.2 per cent. The only positive finding obtained by the authors was the successful demonstration that the most important etiologic agent in nutritional edema is inadequate protein intake.
Plan of Study
In the present investigation attempts have been made to control the many variables described above. Plasmapheresis appears to be the only satisfactory experimental approach to the problem. Thus, in conditions of nutritional edema with a hypoproteinemia, one has no means of evaluating the dietary factors quantitatively, inasmuch as the experimental subject has been exposed to the effects of a prolonged negative nitrogen balance together with an inadequate caloric intake. As a result of this, three processes compete for the available dietary protein: (a) the repair of wasted tissues; (b) the satisfaction of the normal daily maintenance metabolism; (c) the regeneration of serum protein. The modifications of experimental technique employed in the present study are described below and are enumerated in the same order as the comments of the previous investigations listed above.
1. The bleedings to which our dogs have been subjected were so regulated that whenever the concentration of serum protein rose to 4.2 per cent or above, a calculated volume of blood was removed to reduce the level to 3.5 per cent. This concentration of the blood protein has been arbitrarily chosen and will hereafter be called the basal level. Daily determinations of the serum protein concentration in duplicate by a nephelometric technique and weekly determinations of the blood volume by a dye method were carried out previous to the bleedings. With the bleeding apparatus finally devised for the study, the volumes of blood removed averaged easily within 4-1 per cent of the calculated desired amounts. The description of the apparatus and discussion of the validity of the methods are presented in detail elsewhere (12) . With a favorable diet the average serum protein concentration previous to the bleedings was found to be distinctly higher than that recorded subsequent to the feeding with a less effective ration; the point in our technique to be emphasized, however, is that the actual bleedings were such as to reduce the serum protein concentration as far as possible to a constant level. Thus, by conducting the bleedings quantitatively in our work, the intensity of the ~/This blood volume was employed in calculating the amount of blood to be withdrawn during each plasmapheresis conducted in the subsequent period.
§ This bleeding was calculated to reduce the serum protein concentration to the bassi level of 3.5 per cent; the other hemorrhages carried out during this period were one-fourth of the blood volume (1315 ce.). stimulus for serum protein regeneration has been maintained as constant as possible.
Subsequent to each plasmapheresis an aliquot of the citrated plasma is removed and pooled with the others obtained during that experimental period. For the conversion of the plasma to serum a 6.4 per cent CaCh-6 H~O solution is added, Icc. per each cc. of the citrate solution present, resulting in the complete precipitation of the insoluble fibrin (13) . The concentration of the protein in the expressed serum is determined by the direct gravimetric technique of Bierry and Vivarro (14) , modified by GuiUaumin, Wahl and Laurencin (15) . This is the most accurate method known for the determination of the serum protein concentration.
To illustrate our quantitative approach to the problem several representative periods are given in Table I . Period XII, obtained with dog 3, is characteristic of the initial weeks during which the serum protein concentrations of the dogs are reduced to the basal level and the reserve serum protein stores depleted. The protein-free diet is administered during this period at a high level of caloric intake. Period XVII, obtained with the same animal, is representative of the basal equilibrium weeks during which the animals are fed t~e proteinfree diet and subjected to quantitative plasmapheresis; each bleeding is calculated to reduce the serum protein concentration to the basal level of 3.5 per cent. A typical equilibrium period during which the animal is fed a favorable protein diet is illustrated in period X obtained with dog 4. Plasmapheresis was conducted quantitatively as in the basal equilibrium period. The animal was fed daily the serum protein increment diet (16) at the maintenance level of 70 calories per kilo of body weight.
2. Our "synthetic" artificial basal diet is essentially free of protein. Its composition is given in Table II . Witk respect to the vitamin adjuvants, it was desirable that even these should not introduce any appreciable amount of protein. The tablets furnishing the fat soluble vitamins were devoid of protein nitrogen. The dosage of the vitamin B (BI) preparation proved to be adequate and, although it contained 0.94 per cent nitrogen, it introduced no appreciable source of dietary protein. The sample of liver extract 343, employed in the present study as a source of vitamin G (B2), contained 8.1 per cent of nitrogen of which 45 per cent is potentially protein nitrogen (17) . 
Vitamin Supplements
For vitamins A and D two tablets of cod liver oil eoncentratC were given daily per 5 to 7 kilo body weight of dog.
As a source of vitamin B (B1) an extract of rice polishing 3 was administered. The sample contained 56 international units per gm and was given daily to the extent of 56 nag. per'kilo of body weight.
The vitamin G (B2) requirement of the dog was satisfied by liver extract 343. 4 This preparation was given daily in doses of 210 rag. per kilo of body weight.
At all the feedings the vitamin adjuvants 6 were administered apart from the food mixture, thus insuring an adequate vitamin intake to the animals. These supplements furnish an additional 1.5 calories per kilo of body weight daily.
Thus, this preparation yielded a slight but appreciable amount of "protein," estimated to be about 50 rag. per kilo of body weight.
With a diet such as that in Table II , it has been possible repeatedly, in four dogs, to deplete the organism of its reserve serum protein stores within the 1st week of plasmapheresis, bleeding daily one-fourth of the animal's blood volume. It was noted that during the periods when the above diet was fed ad libitum the animals ate considerably more than their caloric requirements under normal conditions, the voluntary intake of calories averaging approximately 90 calories per kilo of body weight. This, of course, exerted a protein-sparing action in the body and tended to reduce to a minimum the stimulus for regeneration of serum protein. Thus, the number and size of bleedings per week of the animals partaking of this ration were also minimal. These qualifications are to be desired in the basal diet.
3. "Synthetic" artificial diets, of which the chemical nature and exact proportions of all nutrients were known, have been used in this study. Only one constituent in the diet was varied at a time, namely, the protein to be evaluated.
4. Furthermore, in all cases the proteins under investigation were analyzed, the appropriate factor (19) employed for each, and then incorporated into the diet. Thus, errors resulting from use of the conventional calculation, 6.25 X percentage of nitrogen, were avoided. The question arose at what level the proteins of interest should be fed.
It was finally decided in all cases to feed an equal absolute amount of the respective proteins abov~ the minimum of each required to establish nitrogen equilibrium.
5. The dogs were fed daily 70 calories in the form of the experimental diets per kilo of body weight so that the dietary stimulus for the regeneration of serum protein was constant from day to day. These diets were constructed on the kilo-unit plan, as first described by Cowgill (20) and designed to yield 80 calories per kilo. However, inasmuch as our dogs were kept in metabolism cages, and their activity thus reduced, 70 calories per kilo of body weight were found to be optimum for maintenance. The weight of the animal employed in calculating the amount of food to be administered was that essential for an optimal nutritive condition, as estimated by the nutritive index formula also described by Cowgill (21) . The vitamin adjuvants yielded in addition 1.5 calories daily per kilo of body weight.
6. Having previously determined for each protein evaluated the minimum required for nitrogen equilibrium (22) , it has been possible in this study to correct for that fraction of dietary protein essential for the general nitrogen requirements of the organism. The increment of protein tested, above the amount required for nitrogen equilibrium, is then theoretically available for the regeneration of the needed serum protein. It has been found that feeding the protein at that level, which is the minimum for nitrogen equilibrium, or less, results in the regeneration of serum protein, but this is now at the expense of that portion essential for the normal maintenance metabolism of the organism. The ratio of (a) the amount of serum protein per week removed by the bleedings, above that regenerated by the animal when eating the basal protein-free diet, to (b) the dietary protein increment, i.e., the amount above that required for nitrogen equilibrium, is termed in this study the potency ratio. It will be observed that when using this particular ratio, the protein most potent has the highest potency ratio. This point is mentioned here because the ratio formulated by Whipple and associates bears an inverse relationship. In all cases where a new diet was administered, the 1st week was regarded merely as the adjustment period. The subsequent week, considered as the period of constant and maximal response to the dietary stimulus, furnished the data used in the calculation of the potency ratio.
7. In the present studies confirmatory evidence has been sought for results obtained following each dietary change. Because the experiments extended over a long time interval, and the technical difficulties were so great and exacting, it has proved impossible within the time requirements and the available facilities to carry out these investigations satisfactorily on more than two or three dogs. Whipple and coworkers likewise emphasize this fact.
RESULTS

Standardization of the Dogs: Reserve Serum Protein Stores
Two dogs were used in this study. At a nutritive index of 0.30 (21) , dog 3, a female hound, weighed 16.70 kilos, and dog 4, a female collie, 17.30 kilos. The first objective was to deplete the animals of their reserve serum protein stores. While eating the basal protein-free diet ad libitum (see Table II ), the dogs were subjected to plasmapheresis.
During the 1st week (period I) of plasmapheresis, one-fourth of the animal's blood volume was removed daily. In the subsequent weeks (periods II and III) bleedings were performed only when the serum protein levels rose to or above 4.2 per cent. The bleedings were calculated to reduce the concentrations to 3.5 per cent. An excess of 100 cc. of modified Locke's solution (3) was injected at the conclusion of each of the red cell infusions. Occasionally, donors' cells were injected to maintain a normal hematocrit. The details of the plasmapheresis and the nutritive histories of the dogs are summarized in Table III . In both dogs the total amounts of serum protein removed per week during the 2nd and 3rd weeks were approximately the same. This indicates that dogs fed the high caloric, protein-free diet and subjected to plasmapheresis, by which onefourth of the blood volume is removed daily, can be depleted of the reserve serum * The vitamin adjuvants furnished in addition 1.5 calories per kilo of body weight.
t The blood volume for this period was not determined; the value obtained during the previous week was employed in calculating the size of the bleedings conducted during period II.
These values were obtained by the nephelometric method as prerequisites for determining daily the size of the hemorrhages (12) . The serum protein concentrations were averaged regardless of whether or not a plasmapheresis was conducted that day. § Reduced from 6.82 to 4.04 per cent. II Reduced from 6.21 to 3.89 per cent. ** Reduced from 6.28 to 3.88 per cent. tt In all cases the serum protein concentrations in the pooled plasma aliquots, after corrections had been made for the presence of the citrate and calcium chloride solutions, were approximately 10 per cent less than the weighted average results obtained daily previous to the hemorrhages. The possibility of an immediate dilution of the blood due to the entrance of tissue fluid, occurring during the actual bleeding, was investigated. Initial blood samples were taken a few minutes before the bleeding; the final samples were the last 2 cc. of blood drawn from the animal. Using the change in the serum protein concentration as the criterion, a valid procedure because the storage factor in these dogs was eliminated, it appeared that a dilution was taking place. The average decrease in the serum protein concentration in the course of four such studies was 8 per cent, the bleedings averaging approximately one-fourth of the blood volumes. However, this physiological response to hemorrhage was not adequate for explaining the discrepancies noted. Especially during periods of rapid regeneration of serum protein the initial values of the protein concentration tended to be actually slightly higher than the results obtained by the usual determinations conducted earlier in the day. It was also demonstrated that the citrate solution, used as the anticoagulant, did not cause any appreciable dehydration of the red cells to produce a plasma dilution.
protein stores within 1 week. To attain the basal level, dog 3 had to be bled that quantity of blood containing 49.2 gin. of serum protein, and dog 4, 56.4 gm. of serum protein. Once the stores are depleted (after the 1st week by this technique), it is found that the dog fed the protein-free diet will regenerate a minimal and constant amount of serum protein each week while the serum protein concentration is maintained at the basal level. The fact that the amount of serum protein removed in the bleedings of the 3rd week is approximately equal and certainly not less than that recorded for the 2nd week indicates that the dog has been depleted of its serum protein reserve stores within the 1st week, and the basal outputs thereafter are equilibrium values. Thus, it is noted that dog 3 was bled that amount of blood containing 13.9 gin. of serum protein (average value), and dog 4, 11.9 gin., for the maintenance of a constant basal level. 13.4
9.6
The reproducibility of the basal output of serum protein by dog 3 was investigated 10 weeks later. The animal had just completed 2 weeks on the serum protein increment diet (16) and 1 week on our stock casein diet (21) . The results are also given in Table III , periods X and XI. The value, 13.7 gin., agrees very well with the others recorded previously.
Rather than maintain the dogs on a long r~gime of repeated plasmapheresis in the subsequent studies, it was deemed advisable to give them a rest period after each evaluation so that the serum protein concentrations might return to normal again. During the first 2 weeks of these biological assays the protein-free diet was administered at a high caloric level. The 1st week was devoted to the depletion of the reserve serum protein stores; the subsequent week was considered to be a basal equilibrium period. Table IV gives the values for these comparable periods and the average. The relative constancy of these data seems to emphasize the validity of the method of experimentation.
In the evaluations of any dietary factor, it therefore becomes essential that these values, 13.4 and 9.6 gin. for dogs 3 and 4, respectively, be subtracted from the total grams of serum protein removed per week to arrive at the fractions arising solely from the dietary stimulus. Such a procedure appears to be logical because the basal diet is free of protein and, being fed at a high level of caloric intake, its use reduces protein catabolism to a minimum.
Reserve Serum Protein Stores.--Because our findings with respect to the reserve serum protein stores do not agree with those reported by other investigators, it appears advisable to present in detail a representative calculation based on our data. This dog was fed the protein-free diet during the initial depletion period and subsequent equilibrium weeks. With such a ration the animal regenerated an average of 9.6 gin. of serum protein per week. Therefore, 52.1 -19.8 -9.6 = 22.7 gin. of reserve serum protein, stored as such or potentially so, in dog 4. Thus, this animal possessed a reserve store of serum protein material equivalent to about 43 per cent of the total amount of circulating serum protein normally present. Dog 3 had initially 44.4 gin. of circulating serum protein, of which 18 gin. were removed in the bleedings in order to reduce the serum protein concentration to the basal level. When fed the protein-free diet and subjected to plasmapheresis, this animal regenerated an average of 13.4 gin. of serum protein per week. Therefore, 13.0 gin. of serum protein constitued this dog's reserve store. This is equivalent to approximately 29 per cent of the total serum protein normally present in the plasma.
In a study being conducted at present on the mechanism of serum protein regeneration with another animal, dog 4-4, a fox-terrier weighing 10.0 kilos, a similar procedure was followed in calculating this animal's reserve serum protein store. The amount of circulating serum protein was found to be 37.2 gin. In order to reduce the concentration of the blood protein to the basal level 15.5 gin. were removed in the bleedings. With the proteln-free diet this dog could regenerate 9.2 gm. of serum protein per week. Therefore, 12.5 gm. of serum protein were present as such, or potentially so, in the form of reserve protein. This value, approximately 34 per cent of the total circulating serum protein, agrees very well with those recorded for dogs 3 and 4.
It is recognized that these calculations are not above criticism. The most serious objection is the assignment of a value for the basal output of serum protein to the 1st week of the bleedings. This basal output is a constant value only when the basal level of the serum protein concentration is constant. When this is relatively high (above 5 per cent) and when the dog is fed the protein-free diet, the stimulus for the production of new serum protein is negligible (16) , so that the subtraction of the basal output from the total removed must result in a significant, negative error. However, to compensate for this noneffectiveness of the protein-free diet during the early part of this 1st week, there is a carry over of the favorable effects of the stock diet previously fed to the dogs. This factor, therefore, produces a significant and positive error which tends to neutralize the negative error discussed. The calculated value, approximately 30 to 40 per cent of the circulating protein, for the amount of reserve store of serum protein building material is probably accurate to within q-10 per cent of the normal total circulating serum protein. This is in marked contrast to the statement by Whipple and associates (5) that the dog has on the average a reserve store of serum protein building material two or three times as much as is normally present in the circulation.
Time Required to Secure Equilibrium Values
Whipple and associates (4-6) have reported that a favorable dietary factor, when administered to a dog subjected to plasmapheresis, causes an intense stimulus for the regeneration of serum protein. The maximal response to this stimulus becomes manifest only after 3 to 7 days of feeding. It was our purpose, first of all, to determine the amount of regeneration of serum protein during several consecutive weeks under our conditions of repeated, quantitative plasmapheresis and constant intake of experimental diet, in order to ascertain which week should furnish the data to be used in calculating the potency ratio.
The initial investigation was made with beef serum protein fed in an amount proved by previous investigation with normal dogs to be just adequate for the attainment of nitrogen equilibrium (22) . The diet contained the protein in quantity suflficient to furnish 8.5 per cent of the caloric intake. This value was demonstrated experimentally to be adequate for dog 4; dog 3, however, required 9.1 per cent of the caloric intake in the form of serum protein. The composition of the serum protein diet fed to the dogs is given in Table V . Subsequent to period III (i.e., the 3rd week on the protein-free diet with plasmapheresis performed quantitatively), dog 3 was fed the serum protein diet at a level similar to that employed with the metabolism dogs, namely, 70 calories 100.00
The numbers in parentheses are the absolute values. 1 gin. of this diet furnishes 4.85 calories. The vitamin adjuvants are the same as those supplementing the basal dietary mixture (see Table II ).
* Analysis of the protein indicated 12.2 per cent nitrogen, or 76.4 per cent purity. The protein was isolated from beef serum (22) .
per kilo of body weight. Plasmapheresis was continued according to the quantitative technique described (12) . The animal was subjected to this procedure for 3 weeks. Table VI summarizes the experimental findings.
The delay, reported by Whipple and collaborators (5) , following the administration of a potent dietary factor was also observed in this study. The fact that the amount of serum protein removed in the bleedings of the 3rd week (36.8 gin.) was not greater than that obtained in the 2nd week (40.8 gin.), indicates that the feeding of the dietary component for 2 weeks under these experimental conditions is sufficient DIET AND REGENERATION OF SERU~ PROTEIN. I
for its proper evaluation. The 2nd week is one of constant and maximal response. In the succeeding biological assays therefore, the 1st week has always been regarded as the adjustment period and the 2nd week furnishes the data used in the calculation of the potency ratio.
Dog 4 was subjected to a similar procedure. During the 1st week (period IV) on the serum protein diet, it was necessary to remove 27.0 gm. of serum protein in the bleedings in order to maintain a constant basal level. It was at this stage of the investigation that incompatibilities were first noted between the sera of the recipients and the cells of the donors (23) . With dog 3 it was possible to complete period VI satisfactorily. In the case of dog 4, the equilibrium week, period V, was not finished. Repeated shock reactions in both recipients subsequent to the red cell infusions from the donor animals necessitated a discontinuance of the study until satisfactory donors were obtained. During this interval of 3 weeks both dogs subsisted on the basal protein-free diet o~/libitum in order to prevent the accumulation of reserve stores of serum protein building material.
When the study was resumed with dog 4, the protein-free diet was administered for an additional week (period VI) during which time quantitative plasmapheresis was performed to reduce the serum protein concentration to the basal level and to deplete the body of its reserve serum protein stores. Only two bleedings, resulting in the removal of 11.0 gin. of serum protein, were essential for accomplishing this. When the serum protein diet was fed again, it was noted after the adjustment period VII that 48.6 gm. of serum protein had to be removed in order to maintain the basal level constant. Because our technique involves quantitative plasmapheresis and constant dietary intake, the daffy value of the serum protein concentration is an accurate index of the response of the animal to the experimental r~gime. A consideration of such data in the protocols for periods VII and VIII (22) indicated that equilibrium values were attained 5 days after the administration of the protein diet. It was therefore considered not essential to extend the study through another experimental period.
In Table VI are summarized the details of plasmapheresis and the nutritive histories of the dogs, while subsisting on the serum protein diet. The food was offered to the dogs about 3 hours after plasmapheresis because feeding the animal shortly before bleeding (within 4 to 5 hours) usually resulted in vomiting during or immediately after the plasmapheresis. In the case of the protein-free diet, fed ag libitum, the food pans were always removed from the cage 4 to 5 hours before the bleedings. Table III, apply  also to this table. repeatedly to reduce the serum protein concentration to the basal level and to deplete the organism of its reserve serum protein stores DIET AND REGENERATION OF SERUM PROTEIN. I within 1 week. The subsequent week is an equilibrium period, indicative of the amount of serum protein that can be regenerated with no protein in the diet and with protein catabolism reduced to a minimum by the consumption of the protein-free diet at a high level of caloric intake. The last 2 weeks o1 the assay are devoted to the administration of the protein diet; the 1st week on this dietary r~gime is regarded merely as the adjustment period; the subsequent week, being the period of constant and maximal response to the dietary stimulus, furnishes the data to be used in the calculation of the potency ratio. During the last 3 weeks of the assay plasmapheresis is performed quantitatively so that the stimulus for the regeneration of serum protein in vivo may be constant from day to day. It is highly desirable to give the animal a rest period after each biological assay so that a normal serum protein concentration may be attained. In another investigation (22) we have some evidence indicaring that the animal subjected to long continued, repeated plasmapheresis will fail to regenerate serum protein as efficiently as during the initial tests.
In Our studies the animals were initially in an optimal nutritive state. Using the weight value as criterion, it is evident that dogs subjected to our feeding technique have no difficulty maintaining a healthy nutritional status.
In the present investigation, as well as those conducted by the pioneer investigators in this field (4-6), it has been found necessary to inject periodically an excess of red blood cells in order to prevent the animal from becoming anemic. The hemoglobin thrown into the circulation by the hemolysis of injected erythrocytes may undergo hydrolysis and the globin fraction therefore be rendered theoretically available as a source of amino acids for promoting the regeneration of serum protein. It is our belief that this "globin variable" exhibits not only an additive but also a supplementary effect upon the dietary protein, so that the result obtained cannot be referred solely to the dietary factor. In a recent paper (24) , Whipple and his associates state that hemoglobin, when given intravenously, is simply "broken down and thrown away as extra nitrogen in the urine." If their experimental results could be so interpreted, then the globin variable would be of no significance. However, a critical examination of this
